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Failure Theories
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® Maximum shear stress theory (MSS) ® Maximum normal stress theory (MNS)
¢ Distortion energy theory (DE) ¢ Brittle Coulomb-Mohr (BCM)

® Ductile Coulomb-Mohr (DCM) ® Modifier Mohr (MM)



Maximum shear stress theory (1)
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Maximum shear stress theory (2)
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Distortion-Energy theory (1)
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Distortion-Energy theory (2)

Strain energy per unit volume
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Distortion-Energy theory (3)
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Distortion-Energy theory (4)

o . : R _ _

* 173 Distortion energy NMu1831N113AINNILLINLNALAD distortion strain energy per unit volume
22990 10 9 FAvinNuUR3IaN1INNI distortion strain energy per unit volume i lavinmsnagay
Tension-test 138 Compression-test 289 78ATHALALINLIFATNINIAINIIIWIVULINANITATIN

Distortion strain energy waoqm‘lm ) n1INadal Tension-test
_ . )? — . )? —0.)? fiye Yield o, =S =0,=0
1+v|(0,—-0,) +(0,—03) +(0,—0)) 3 e 1 =Ry 0, =03
u, =
d
3E 2 -
| 4
3E

1+v| (0,-0,) +(0,-0,)’ +(0,—0,) . 1+VS2

Yieldila  3f > “3g
(0,-0,) +(0,-0,) +(0y—-0) |
. >,
N )
Y

Von Mises stress



Distortion-Energy theory (5)
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Distortion-Energy theory (6)
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Distortion-Energy theory (7)
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Example
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Coulomb-Mohr Theory (Ductile Materials) (1)
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Coulomb-Mohr Theory (Ductile Materials) (2)
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Maximum-Normal-Stress Theory (Brittle)
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Modifications of the Mohr Theory (Brittle)
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Modifications of the Mohr Theory (Brittle)
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Selection of Failure Criteria

Brittle behavior >l Ductile behavior >
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